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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonreversible 
circuit element which can be made low in height and 
avoids short-circuiting caused by a solder ball, and 
communication equipment using the element. 
SOLUTION: While using a magnetic assembly 5 provided 
with a ferrite 54 and central conductors 51, 52 and 53 
connected thereto in respectively different directions, 
chip capacitors C1, C2 and C3 and a chip resistor R are 
connected between the ports of the respective central 
conductors and a metal case 8 but by forming a hole 
closely to the terminal of a chip component to connect 
ports P1, P2 and P3 on the metal case 8, the generation 
of the solder ball is prevented and even when the solder 
ball is generated, short-circuiting between the terminal 
electrode and the metal case is prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The non-reciprocal circuit element in which the hole was formed in the part where the 
terminal of the aforementioned chip to which the aforementioned port section of the 
aforementioned metal case is connected approaches in the non-reciprocal circuit element which 
comes to have the magnetic substance with which a direct-current magnetic field is impressed, 
two or more central conductors combined with sense which is different to this magnetic 
substance, respectively, and the chip connected between the port section of each central 
conductor, and a metal case. 

[Claim 2] the above — the non-reciprocal circuit element according to claim 1 which filled up 
with or inserted the insulator in the hole 

[Claim 3] The aforementioned insulator is a non-reciprocal circuit element according to claim 2 
which are some resin cases which hold the aforementioned chip etc. 

[Claim 4] the above — the non-reciprocal circuit element according to claim 1, 2, or 3 to which 
the hole made external surface side opening of the aforementioned metal case narrower than 
inside side opening 

[Claim 5] For the aforementioned chip, an other-end child electrode is a non-reciprocal circuit 
element given in either among the claims 1-4 by which the terminal electrode is formed in the 
side where nothing, lengthwise, or a longitudinal direction counters, one terminal electrode flows 
through an abbreviation rectangular parallelepiped configuration in the aforementioned metal 
case, and the metal case side is formed only in the opposite side. 

[Claim 6] The communication device using the non-reciprocal circuit element given in either 
among claims 1-5. 



[Translation done.] 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is used by high frequency bands, 
such as a microwave band, for example, relates to non-reciprocal circuit elements, such as an 
isolator, and the communication device using it. 
[0002] 

[Description of the Prior Art] Conventionally, a concentrated-constant form circulator contains 
in a case two or more central conductors by which contiguity arrangement is carried out and 
which crossed mutually, and the magnet which impresses a direct-current magnetic field to a 
ferrite board, and is constituted by the ferrite board. Moreover, the isolator is constituted by 
carrying out resistor termination of the predetermined port among three ports of a circulator. 
[0003] Drawing 12 is the decomposition perspective diagram of the conventional isolator. The 
box-like upper yoke with which 2 consists of a magnetic-substance metal here, and 3 are the 
permanent magnets of the disk configuration arranged to the inside of the upper yoke 2. 
Moreover, 5 puts a ferrite 54 on the connection section of the central conductor which is a 
magnetic assembly and is the shape of a base and isomorphism of a ferrite 54 of a disk 
configuration, it bends and it arranges so that the angle of 120 degrees of abbreviation may be 
mutually made for three central conductors which were prolonged and came out of the above- 
mentioned connection section and a ferrite 54 may be wrapped, and it is taken as the structure 
where the port sections P1, P2, and P3 by the side of the nose of cam of a C1, C2, and C3 are 
chip capacitors for adjustment connected between the port sections P1, P2, and P3 and the 
ground electrode within the resin case 7. R is a chip resistor for termination connected between 
the electrodes and ground electrodes which flow in the port section P3. 7 is a resin case. 8 is a 
lower yoke which consists of a magnetic-substance metal, and constitutes a closed magnetic 
circuit by combining with the upper yoke 2. 
[0004] 

[Problem(s) to be Solved by the Invention] (A) of drawing 1 3 is the cross section of the principal 
part in the conventional isolator shown in drawing 12 . One terminal electrode of chip resistor R 
is connected to a grounding terminal 73. The port section P3 of a center electrode is soldered to 
the other-end child electrode of this chip resistor R. Moreover, the chip capacitor C3 is 
connected between the port section P3 and a grounding terminal 73. 

[0005] thus, the time of carrying out injection molding of the resin with the structure which 
insulated the terminal electrode of chip resistor R used as a terminator by pars-basilaris-ossis- 
occipitalis 7b of the metal case 8 to a resin case — metal mold — in order to secure the fluidity 
inside, pars-basilaris-ossis-occipitalis 7b of a resin case usually needed to be made into the 
thickness of 0.2mm or more, and it was disadvantageous for the reduction in the back that much 
[0006] Then, as shown in (B) of drawin g 13 , the terminal electrode of the portion to which the 
port section P3 of the center electrode of chip resistor R is connected is prepared only in the 
field of an opposite side in the metal case 8, and this structure that while will chip-resistor R 
Accept it and soldered the terminal electrode to the metal case 8 directly can also be taken. 
Furthermore, as shown in (C) of drawing 13 , the low back can also be formed by soldering a chip 
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capacitor C3 to the metal case 8 directly. 

[0007] However, with the structure which soldered the chip directly on the metal case 8 in this 
way, the fused solder is confined in the narrow space between the terminal electrodes and the 
metal cases 8 where the port section of a center electrode is connected at the time of melting 
of the soldering paste (cream solder) applied to the terminal electrode etc., and the phenomenon 
which remains in the shape of a ball as shown all over [ B ] drawing arises rarely. If such a solder 
ball B arises, between the above-mentioned terminal electrode and the metal cases 8 will short- 
circuit, or a possibility that the electrode and metal case by the side of hot of a chip capacitor 
C3 may short-circuit will arise. 

[0008] The purpose of this invention is to offer the communication device using the non- 
reciprocal circuit element and it which enable low back-ization and enabled it to avoid the short 
circuit by the solder ball etc. 
[0009] 

[Means for Solving the Problem] This invention forms a hole in the part where the terminal of a 
chip to which the aforementioned port section of the aforementioned metal case is connected 
approaches in the non-reciprocal circuit element which comes to connect a chip between the 
magnetic substance with which a direct-current magnetic field is impressed, two or more central 
conductors combined with sense which is different to this magnetic substance, respectively, and 
the port section of each central conductor and a metal case. Poor generating that open a part 
for the connection of the port section of a chip wide with a hole, make very low possibility that a 
solder ball will remain, and the terminal electrode of a chip or the port section of a central 
conductor connects with a metal case etc. too hastily through a solder ball according to this 
structure is prevented. 

[0010] moreover, this invention — the above — an insulator is filled up with or inserted in a hole 
This prevents that the terminal area of a chip floats by part for a pore, the insulator and metal 
case which were filled up with the whole surface of a bottom by the hole are made to contact, 
and stabilization is attained. Moreover, reliability is raised by making the inside of a metal case 
into a sealing state. 

[0011] Moreover, this invention uses the above-mentioned insulator as some resin cases where 
a chip etc. is held. Thereby, the whole part mark are cut down and low-cost-ization is attained. 
[0012] Moreover, this invention makes external surface side opening of the above-mentioned 
metal case narrower than inside side opening. According to this structure, the space which 
should maintain an insulating state to the metal case near the terminal electrode of a chip is 
extended, and the effective-area product to the exterior of a metal case is made small, and a 
resistance to environment is raised. 

[0013] Moreover, this invention constitutes a rectangular parallelepiped configuration mostly, 
forms a terminal electrode in the side where lengthwise or a longitudinal direction counters, 
makes a metal case flow through one terminal electrode as the above-mentioned chip, and forms 
an other-end child electrode only in an opposite side with a metal case side, according to this 
structure, with the side connected to the metal case side (ground side) of a chip, distance with 
the terminal electrode of an opposite side, i.e., the terminal electrode by the side of hot, and a 
metal case is earned, and it is based on a solder ball — simplistic — danger is avoided more and 
reliability is raised 

[0014] Furthermore, this invention constitutes a communication device using the non-reciprocal 

circuit element equipped with one of the above-mentioned composition. 

[0015] 

[Embodiments of the Invention] The composition of the isolator concerning the 1 st operation 
form is explained with reference to drawing 1 - drawing 4 . It is the plan and sectional side 
elevation in the state where drawing 1 removed the decomposition perspective diagram of an 
isolator, and drawing 2 removed the upper yoke 2. The box-like upper yoke with which 2 consists 
of a magnetic-substance metal here, and 3 are the permanent magnets of the disk configuration 
arranged to the inside of the upper yoke 2. Moreover, a ferrite 54 is put on the connection 
section of the central conductor which 5 is a magnetic assembly and is the shape of a base and 
abbreviation isomorphism of this ferrite 54. It bends and arranges so that an insulation sheet 
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(un-illustrating) may be made for three central conductors 51, 52, and 53 which were prolonged 
and came out of the above-mentioned connection section to intervene, the angle of 1 20 degrees 
of abbreviation may be made mutually and a ferrite 54 may be wrapped. It is considering as the 
structure where the port sections P1, P2, and P3 by the side of the nose of cam of central 
conductors 51, 52, and 53 were made to project to the method of outside. 7 is the resin case 
where the above-mentioned magnetic-substance assembly and the following chip are held, and is 
carrying out insertion mould fabrication of an input/output terminal 72, a grounding terminal 73, 
etc. which are exposed to the side from the ground electrode which a part exposes to the upper 
surface within a case, and a base, covering at this resin case 7. The chip capacitors C1, C2, and 
C3 for adjustment are connected between the port sections P1, P2, and P3 and the ground 
electrode within the resin case 7. Moreover, chip resistor R for termination is connected 
between the electrodes and ground electrodes which flow in the port section P3. 8 is a lower 
yoke which consists of a magnetic-substance metal, and constitutes a closed magnetic circuit by 
combining with the upper yoke 2. Thereby, the magnetic field by the permanent magnet 3 is 
impressed in the thickness direction to a ferrite 54. 

[0016] This metal case 8 may be the resin case 7 and another object, and although it dissociated 
from the resin case 7 and the metal case 8 was drawn, the insertion mould of it may be carried 
out to a resin case, and it may really be cast by drawing 1 . 

[0017] Drawing 3 is the representative circuit schematic of the above-mentioned isolator. In this 
drawing, a direct-current magnetic field is expressed with H, and central conductors 51, 52, and 
53 are expressed as an equivalence-inductor L. The signal which the signal inputted from the 
input/output terminal 71 which is an input terminal of the forward direction was outputted by the 
low insertion loss from the input/output terminal 72 which is an output terminal of the forward 
direction, and carried out incidence to the input/output terminal 72 is consumed by Resistance 
R, and is hardly outputted from an input/output terminal 71 by such circuitry. 
[0018] Drawing 4 is a fragmentary sectional view which passes along chip resistor [ of the 
above-mentioned isolator ] R, and chip-capacitor C3 portion. In drawing 4 t H is the hole 
prepared in some metal cases 8, and is prepared in the position of the terminal electrode by the 
side of hot of chip resistor R. Moreover, the portion shown by 73 is really fabricated at the pars 
basilaris ossis occipitalis of a resin case. The electrode by the side of the ground of the inferior 
surface of tongue of a chip capacitor C3 is soldered to this grounding terminal 73. Moreover, the 
port section P3 of a central conductor is soldered to the terminal electrode by the side of hot of 
chip resistor R, and the terminal electrode by the side of hot of a chip capacitor C3, respectively. 
Moreover, the terminal electrode by the side of the ground of chip resistor R is directly soldered 
to the metal case 8. 

[0019] Soldering of each part of the above applies a soldering paste (cream solder) to each part 
which should be soldered beforehand, after it has carried out the chip capacitor C3 in the 
predetermined position of a grounding terminal 73 and it has carried out temporary fixation of the 
port section P3 of a central conductor for chip resistor R further in the predetermined position, 
respectively, the whole is heated, the predetermined part of the metal case 8 is made to carry 
out melting of the above-mentioned soldering paste, and it is soldered to it. this time — the 
space of the terminal electrode section by the side of hot of chip resistor R — a hole — since 
opening is carried out by H, melting solder is not confined in narrow space and generating of a 
solder ball is suppressed Moreover, since it insulates electrically with Hole H as the terminal 
electrode and the metal case 8 by the side of hot of chip resistor R, a solder ball arises 
temporarily, and even if a solder ball is taken and attached to the terminal electrode by the side 
of hot of chip resistor R, the terminal electrode by the side of hot of chip resistor R, or the port 
section P3 and the metal case 8 of a central conductor does not short-circuit through a solder 
ball. 

[0020] In drawing 4 and drawing 13 , a resin case is 0.65mm up to the upper surface of chip 
resistor R from the field where the resin case of a metal case touches the thickness size of each 
part with structure conventionally which 0.2mm and the grounding terminal (electrode) 73 
showed to 0.1mm in 1005 so-called sizes, and 0.2mm and chip resistor R showed [ the chip 
capacitor C3 ] to 0.35mm, then (A) of drawing 13 . On the other hand, in the example shown in 
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drawing 4 , the upper surface of chip resistor R becomes lower than the upper surface of a chip 
capacitor C3, from the field where the resin case of a metal case touches to the upper surface 
of a chip capacitor C3 is set to 0.5mm, and-izing can be carried out [ the low back ]. 
[0021] Next, the fragmentary sectional view of the principal part of the isolator concerning the 
2nd operation form is shown in drawing 5 . the hole shown in drawing 4 in the example shown in 
(A) — H portion is filled up with the insulating resin 9 moreover — the example shown in (B) — 
the above — a hole — the insulating resin 9 is inserted in H portion According to the structure 
shown in (A), the whole surface of the base of chip resistor R will be carried on a flat surface, 
the installation state is stable, and reliability increases. Moreover, in any example of (A) and (B), 
since a hole does not continue not carrying out opening to the metal case 8, dust does not enter 
in an isolator from a hole, it does not carry out, but a high resistance to environment can be 
realized. 

[0022] Next, the fragmentary sectional view of the principal part of the isolator concerning the 
3rd operation form is shown in drawin g 6 . In the example shown in (A), while unifying the metal 
case 8 and a resin case by insertion mould fabrication, it is considering as the structure which 
filled up with the resin of bottom 7b of a resin case a part for the pore prepared in the metal 
case 8. Moreover, in the example shown in (B), it is considering as the structure which closed a 
part for a pore with bottom 7b of a resin case, without being filled up completely. Even if it raises 
the stability of the installation state of chip resistor R and a solder ball adheres to the terminal 
electrode by the side of hot in any case, a flow with the solder ball and metal case 8 can be 
prevented, and the short circuit of the terminal electrode by the side of hot of chip resistor R to 
the metal case 8 can be prevented. 

[0023] in addition, the above — a hole — as a member with which H portion is inserted or filled 
up, you may use not only a resin but other electric insulators 

[0024] Next, the fragmentary sectional view of the principal part of the isolator concerning the 
4th operation form is shown in drawing 7 . the hole prepared in the metal case 8 in this example 
— opening by the side of the metal case external surface of H is formed more narrowly than 
opening by the side of an inside According to this structure, the insulation with the terminal 
electrode by the side of hot of chip resistor R and the metal case 8 is ensured, and reduction of 
the effective sectional area of a magnetic path is made into minimum, increase of magnetic 
reluctance can be prevented and degradation of a magnetic circuit can be made into a minimum 
thing, moreover, the hole prepared in the metal case 8 — since the effective-area product to the 
exterior of H is reduction-ized — the electromagnetism of the metal case 8 — the resistance to 
environment to dust etc. can be raised, without spoiling a shielding effect 
[0025] in addition, the hole prepared in the metal case 8 — it is good also as what it not only 
makes opening by the side of the metal case external surface of H only narrower than opening by 
the side of an inside, but is different in both configuration For example, you may make opening by 
the side of a square and an inside into a rectangle for opening by the side of metal case external 
surface. 

[0026] Moreover, as shown in drawing 5 and drawin g 6 , you may apply the structure where the 
configuration of opening was changed by the external surface [ of a metal case ], and inside side 
to what formed the insulator in the hole. 

[0027] Next, the fragmentary sectional view of the principal part of the isolator concerning the 
5th operation form is shown in drawing 8 . In this example, the chip capacitor C3 for adjustment 
is directly soldered to the inside of the metal case 8. the hole with which the terminal electrode 
by the side of hot of chip resistor R is insulated from the metal case 8 also in such structure — 
even if it suppresses generating of a solder ball and a solder ball arises by preparing H, the short 
circuit of the terminal electrode by the side of hot of chip resistor R and the metal case 8 can 
be prevented certainly 

[0028] Thus, you may apply the structure which formed the insulator to a hole as showed the 
chip capacitor C3 for adjustment to drawing 5 and drawing 6 also in the structure directly 
soldered to the inside of the metal case 8. Similarly, you may apply the structure where the 
configuration of opening was changed, by the external surface [ of a metal case as shown in 
drawing 7 ], and inside side. 
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[0029] Next, the fragmentary sectional view of the principal part of the isolator concerning the 
6th operation form is shown in drawing 9 . the hole with which the terminal electrode by the side 
of hot of chip resistor R is insulated from the metal case 8 in this example — while preparing H - 
- this hole — H is extended even near the connection of the port section P3 of a central 
conductor, and a chip capacitor C3 Even if it also suppresses that a solder ball arises between 
the terminal electrode by the side of hot of a chip capacitor C3 (electrode on top), and the metal 
case 8 and a solder ball arises in it according to this structure, the short circuit by the terminal 
electrode by the side of hot of chip resistor R or the solder ball of the port section P3 and the 
metal case 8 will be prevented. 

[0030] In addition, as Hole H was shown in drawing 5 and drawing 6 in the structure extended 
even near the connection of the port section P3 of a central conductor, and a chip capacitor C3 
in this way, you may form an insulator in a hole. 

[0031] Next, the cross section of the principal part of the isolator concerning the 7th operation 
form is shown in dr awing 10 . the hole which carried out opening in this example over the whole 
connection of the port section P3 of the central conductor to the terminal electrode by the side 
of hot of chip resistor R, and the terminal electrode by the side of hot of a chip capacitor C3 — 
H — the metal case 8 — preparing — and a hole — the effective-area product by the side of 
the external surface of H is reduction-ized According to this structure, the insulation with the 
terminal electrode by the side of hot of chip resistor R and the metal case 8 is ensured, and 
reduction of the effective sectional area of a magnetic path is made into minimum, and increase 
of magnetic reluctance is prevented and let degradation of a magnetic circuit be a minimum 
thing, moreover, the hole prepared in the metal case 8 — the effective-area product to the 

exterior of H — **** izing — the electromagnetism of the metal case 8 — the resistance to 

environment to dust etc. is raised, without spoiling a shielding effect 

[0032] Although the chip resistor which was missing from the undersurface via the end face from 
the upper surface, and formed the terminal electrode was used with each operation form shown 
above, the terminal electrode may be formed only in the upper surface as shown in (B) of 
drawing 13 , and (C). according to this structure, with the side connected to the metal case side 
(ground side) of a chip, distance with the terminal electrode of an opposite side, i.e., the terminal 
electrode by the side of hot, and a metal case is earned, and it is based on a solder ball — 
simplistic — danger can be avoided more certainly and reliability can be raised further 
[0033] With each operation form shown above, although the chip capacitor of a chip resistor and 
the veneer was mentioned as the example as a chip, if it is the chip by which the terminal 
electrode was formed in the vertical side of a chip, it is applicable similarly. For example, when 
using a chip inductor (chip inductor) and laminating type chip capacitor, it can apply similarly. 
[0034] Moreover, with each operation form, although the 3 port type isolator was mentioned as 
the example, it is applicable also like the non-reciprocal circuit element of 2 port type which 
combined two central conductors with the magnetic substance. 

[0035] Moreover, although the ferrite of a disk configuration was used in the example shown by 
drawing 1 - drawing 3 , etc., you may be a square template configuration and other polygon board 
configurations. 

[0036] Next, the example of the communication device using the above-mentioned isolator is 
explained with reference to drawing 1 1 . this drawing — setting — ANT — for a band-pass filter, 
AMPa, and AMPb, an amplifying circuit, MIXa, and MIXb are [ a transceiver antenna and DPX / a 
duplexer, BPFa, and BPFb / an oscillator and SYN of a mixer and OSC ] frequency synthesizers, 
respectively MIXa modulates the signalling frequency outputted from SYN by the modulating 
signal, BPFa passes only the band of transmit frequencies, and AMPa carries out power 
amplification of this, and transmits from ANT through Isolators ISO and DPX. BPFb passes only a 
received-frequency band among the signals outputted from DPX, and AMPb amplifies it. MIXb 
mixes the signalling frequency and the input signal which are outputted from SYN, and outputs an 
intermediate frequency signal IF. In the communication device of such composition, one of the 
elements shown in drawing 1 - drawing 10 is used as the above-mentioned isolator ISO. 
[0037] 

[Effect of the Invention] According to invention according to claim 1, poor generating that the 
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terminal electrode of a chip or the port section of a central conductor connects with a metal 
case etc. too hastily through a solder ball even if a solder ball cannot remain easily and a solder 
ball arises, since a part for the connection of the port section of a chip is wide opened with a 
hole can prevent certainly. 

[0038] Since the whole surface of a bottom contacts the insulator and metal case with which the 
hole was filled up according to invention according to claim 2, without the terminal area of a chip 
floating by part for a pore, and since the inside of a metal case will be in a sealing state, the 
reliability as electronic parts improves. 

[0039] According to invention according to claim 3, the whole part mark can be cut down and 
low-cost-ization can be attained. 

[0040] Since according to invention according to claim 4 the space which should maintain an 
insulating state to the metal case near the terminal electrode of a chip becomes large and the 
effective-area product to the exterior of a metal case becomes small, while preventing the short 
circuit by the solder ball certainly, a resistance to environment can be raised. 
[0041] According to invention according to claim 5, with the side connected to the metal case 
side of a chip, the distance of the terminal electrode of an opposite side and a metal case can be 
earned, the danger of the short circuit by the solder ball can be reduced further, and reliability 
can be raised. 

[0042] According to invention according to claim 6, a communication device [ that it is small and 
low cost ] can be easily constituted using the non-reciprocal circuit element of the low cost 
formed into the low back. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective diagram of the isolator concerning the 1 st operation 
gestalt 

[Drawing 2] The plan and sectional side elevation in the state where the upper yoke of this 
isolator was removed 

[Dra win g 3] The representative circuit schematic of this isolator 

[Drawing 4] The fragmentary sectional view of the principal part of this isolator 

[Drawing 5] The fragmentary sectional view of the principal part of the isolator concerning the 

2nd operation gestalt 

[Drawing 6] The fragmentary sectional view of the principal part of the isolator concerning the 
3rd operation gestalt 

[Drawing 7] The fragmentary sectional view of the principal part of the isolator concerning the 
4th operation gestalt 

[ Drawing 8] The fragmentary sectional view Of the principal part of the isolator concerning the 
5th operation gestalt 

[ Drawing 9] The fragmentary sectional view of the principal part of the isolator concerning the 
6th operation gestalt 

[Drawing 10] The fragmentary sectional view of the principal part of the isolator concerning the 
7th operation gestalt 

[Drawing 1 1] The block diagram showing the composition of the communication device 
concerning the operation gestalt of the octavus 

[Drawing 12 ] The decomposition perspective diagram showing the composition of the 
conventional isolator 

[Drawing 13] The fragmentary sectional view of the isolator of three conventional types 
[Description of Notations] 

2- top yoke 

3- permanent magnet 
5-magnetism assembly 

51, 52, 53-central conductor 
54-ferrite 

7- resin case 
7b-resin case bottom 

71, 72Hnput/output terminal 
73-grounding terminal 

8- metal cases 

9- resin (insulator) 

PI, P2, the P3-port section 
C1 f C2, a C3-chip capacitor 
R-chip resistor 
B-solder ball 
H - Hole 
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3.1n the drawings, any words are not translated. 
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